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EFFECT OF LEACHING 


on the Rot-Proofing Efficacy of Copper Naphthenate 


C. H. BAYLEY and M. W. WEATHERBURN 


N TESTING 

proofing agents, especially 
use with materials which come into con- 
tact with the soil—e.g., tarpaulin, tentage 
and sandbag fabrics—it is common prac- 
tice to treat samples of fabric with the 
rotproofing substance and subject them 
to burial for a definite period in a micro- 
biologically active soil under definite con- 
ditions of temperature and humidity (3), 
the rotproofing efficacy of the compound 
being determined by measuring the per- 
centage loss in breaking strength suffered 
as a result of the burial treatment. To 
simulate the effect of rain under condi- 
tions of natural weathering, the samples 
prior to burial are often subjected to a 
leaching treatment involving immersion 
in running water under specified condi- 
tions. 

Of the many treatments which have 
been proposed to protect cotton from the 
action of cellulose-destroying organisms, 
the one which has proved most satisfac- 
tory in several investigations (2, 4, 5) is 
copper naphthenate. 

In these laboratories, it has been ob- 
served that samples of osnaburg and duck 
containing copper naphthenate showed 
losses in breaking strength, after leaching 
followed by burial, which were consider- 
ably higher than those shown by samples 
buried without previous leaching. Analysis 
of these samples for copper indicated that 
the amounts of copper remaining after 
burial in the samples which had been 
leached were comparable with those in 
samples which had not been leached be- 
fore burial. Moreover, analysis of samples 
which had suffered high breaking strength 
losses showed that the concentrations of 
coper remaining after burial were such 
that if present as copper naphthenate, rot- 
ting would be inhibited in samples buried 
for the same period of time without pre- 


the efficiency of rot- 
those for 
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vious leaching. It was thus apparent that 
the leaching treatment brings about some 
change in the copper naphthenate by 
virtue of which its efficacy as a rotproofer 
as measured by the soil burial test is great- 
ly reduced. It should be pointed out that 
this effect is much less marked or even 
absent where the copper naphthenate is 
present in association with waterproofing 
wax. The fact that copper naphthenate is 
usually used in conjunction with a wax 
proofer together with the fact that the 
amount of copper removed by the usual 
laboratory leaching treatments is insigni- 
ficant, probably explains the absence of 
any reference in the literature to the above 
mentioned effect. It was, therefore, be- 
lieved to be of interest to investigate the 
action of copper naphthenate in the rot- 
proofing of textiles, with particular refer- 
ence to possible changes which it may 
undergo as the result of the action of 


water. 


EXPERIMENTAL 


Preparation of Samples 


The investigation included cotton fabrics 
weight—viz., No. 8 
yd.), osnaburg (7.9 


varying widely in 
duck (18.5 oz./sq. 
oz. sq. yd.) and a light weight cotton 
sheeting (2.7 oz./sq. yd.). A more com- 
prehensive study was made of the No. 8 
duck and osnaburg, which differ greatly 
in physical characteristics and which, as 
used in tarpaulins and sandbags, are sub- 
jected to conditions favoring the growth 
of mildew and rot organisms derived from 
the soil. The No. 8 duck had a thread 
count of 34 yarns per inch in the warp, 
29 in the weft; the osnaburg had 30 yarns 
per inch in the warp and 43 in the weft. 
The fabrics were cut into pieces measur- 
ing 6” x 20” with the shorter dimension 
in the warp direction, except in the case 


of the duck where owing to the uni- 
formity of the material and to prevent 
undue waste, the strips were cut weftwise. 
After impregnation with the treating solu- 
tion, the strips were cut 6” x 15” for 
burial testing, the remainder being used 
for copper determinations. 

The copper naphthenate (commercial 
grade, 10 per cent copper) was applied 
from solution in Stoddard solvent. For the 
most part, copper concentrations of 0.8 
per cent and 0.3 per cent on the weight 
of the fabric were used. To approach the 
characteristics of commercial rotproofing 
treatments, additions of other substances 
were made to the copper naphthenate 
solution in the case of certain samples. 
Thus, the effect of the presence of asphalt 
in cotton osnaburg sandbag fabric was 
studied by the addition of asphalt to the 
extent of 6 per cent based on the weight 
of the fabric. Similarly, the effect of a 
water repellent proofing consisting of 
wax (13 per cent on the weight of the 
fabric) was also studied. The wax used 
was a mixture of paraffin wax and petro- 
latum in the ratio of 3:1, the latter being 
used to avoid the stiffness which results 
from the use of paraffin wax alone. Con- 
centrations of the treating substances were 
determined by measurement of the wet 
pickup of Stoddard solvent by the fabric. 
Allowance was made for a slightly greater 
pickup copper naphthenate than 
with solvent alone (owing to differences 


with 


in viscosity) and the strength of the solu- 
tion was checked by actual determina- 
tions on a preliminary test strip. In car- 
rying out the treatment, the sample was 
immersed in the treating solution con- 
tained in an enamelled tray, drained for 
10 seconds, passed through a wringer be- 
tween six layers of blotting paper, three 
on each side, and dried in air. 

This method was found to give excel- 
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lent uniformity of copper content through- 
out the sample. 


Leaching Procedures 


The standard methed of leaching was 
with tap water at a temperature of 25° C., 
passing at a rate of 10 liters per hour for 
a period of 24 hours through one liter 
bottles containing the samples. Leaching 
was carried out under other condition: 
<o determine whether any of the factors 
associated with this leaching technique 
were responsible for the difference in the 
behaviour of teached and  unleached 
samples. Thus, the effects of the use of 
alkaline and neutral tap water and also 
of distilled water were compared. Neutral 
tap water was prepared by adjusting the 
pH to 7.0 by means of carbon dioxide 
bubbled through the water prior to con- 
tact of the water with the sample. Where 


distilled 
impracticability of using it at the above 


water was used, owing to the 


mentioned rate for 24 hours, each sample 
was set up in a jar containing 2.5 liters 
distilled water at room temperature for 24 


hours. To give a true comparison with 
leaching in tap water, samples were 
leached in a similar manner in bottles 


containing tap water. The pH of the dis- 
tilled water was 5.9, that of the norma! 


(unadjusted) tap water was 9.0. 


Soil Burial Method 


In the burial procedure(3), the samples 





were laid horizontally 142” below the 
surface level of the soil in a room kept 
at 28-30° C, and 75-80 per cent relative 
humidity. The pH of the soil over a 3- 
month period ranged between 5.6 and 6.8, 
with an average, based on measurements 
carried out at intervals of 21 days (80 
determinations), of 6.2. Length of burial 
for the most part was for a 2-week period, 
kut in certain cases the effect of longer 
burial was observed by subjecting sample; 
to 4-, 8- and 12-week burial periods. At 
the end of the burial treatment, the 
samples were removed, rinsed under cool 
running water to remove adhering soil, 
dried at room temperature and conditioned 
at 70° F. 
ity for 24 hours prior to determination 


and 65 per cent relative humid- 
of breaking strength and copper content. 


Breaking Strength 

Breaking strength determinations were 
made on 6° x 1” ravelled strips with 3” 
between the jaws. The average of 10 
determinations was taken for each sample. 
strength loss 


The percentage breaking 


was estimated by comparison with con- 


trols of similar fabric which had been 


leached only. 


Copper Determinations 


Differentiation was made between the 
amount of copper which was extractable 
by solvent (solvent soluble form) and that 


which was not extractable by solvent (sol- 





TABLE I 





vent-insoluble form). Conditioned samples 
of approximately 5 g., accurately weigh. 
ed, were placed in a thimble in a Soxhle 
apparatus. A calcium chloride tube was 
inserted on top of the condenser to pre. 
vent ingress of moisture. The sample was 
extracted for 24 hours with dry benzene, 
removed from the thimble, conditioned 
and weighed. Determinations cf solvent. 
insoluble copper in the fabric were made 
by the ignition method(1) and of solvent. 
soluble copper in the extract by the hydro. 
method(6). The total 
copper is represented by the sum of these 


lysis amount of 


two values. Calculations were made of 
the total loss of copper, increase in sol- 
dec fedase in 


vent-insoluble copper and 


solvent-extractable matter. 


OBSERVATIONS 


It was noted that after leaching the 
naph- 
thenate were considerably lighter in color. 
The effect of leaching with respect to loss 
of copper and to content of solvent-soluble 


samples containing only copper 


and solvent-insoluble copper is given in 
Table I. 

It will be noted that with respect to 
change in total copper content in the 
case of the unwaxed samples, the loss of 
copper was small (0 to 8 per cent) in the 
case of the samples containing around 08 
per cent copper, whilst in the case of the 
unwaxed samples containing around 0.3 
percentage losses 


per cent copper, the 





Effect of Leaching on Content of Total Copper and of Copper in Solvent-Soluble and Solvent-Insoluble Forms 


Leaching 
Condi- 


trons 


Treatment 


Vo. 8 Duck: 


Copper naphthenate 
Copper naphthenate 
Copper naphthenate 
Copper naphthenate 
Copper naphthenate | wax 
Copper naphthenate + wax 
Copper naphthenate asphalt 
Copper naphthenate 
Copper naphthenate 
Copper naphthenate 
Copper naphthenate 
Copper naphthenate wax 


FPOUOIWPPwUPONW> 


Osnaburg: 


Copper naphthenate a 
Copper mapltthemate .............c000. 
Copper naphthenate 

Copper naphthenate wax 
Copper naphthenate wax. 
Copper naphthenate asphalt 
Copper naphthenate 

Copper naphthenate 

Copper naphthenate 

Copper naphthenate 

Copper naphthenate -+- wax 
Copper naphthenate wax 


BPoUOwWrrwronpy 


Sheeting: 

Copper naphthenate 

Copper naphthenate + wax 
Copper naphthenate : 
Copper naphthenate | wax 


PPrr> 


* A Leached 24 hours in tap water, pH 9.0, 25 
B Leached 24 hours in tap water, 


Before Leaching 


After Leaching 


% of Total Total *, of Total Total Increase in Decrease 

Copper in Extract- Copper in Extract- Total Solvent- in Solvent- 

Total Solvent- able Total Solvent- able Loss oj insoluble extractable 
Copper insolubl Matter Copper insoluble Vatter Copper Copper Matter 
(%) Form (%) (%) Form (%) (%) (%) (%) 
0.76 4.7 7.0 0.73 6.3 4.0 10.4 10.0 
0.76 4.7 7.0 0.70 6.0 7.9 13.9 14.3 
1.03 8.2 10.0 1.03 8.9 0 12.2 11.0 
1.03 8.2 10.0 1.03 8.8 0 9.3 12.0 
0.87 18.4 21.4 0.87 21.2 0 3.4 0.9 
0.75 8.9 22.8 0.76 22.0 1.3 6.9 3.5 
0.88 3.9 15.5 0.88 12.8 0 e, 17.4 
0.30 25.7 2.9 0.27 2.6 10.0 15.0 10.3 
0.29 16.6 2.4 0.24 2.1 17.2 30.7 12.5 
0.31 23.2 2.9 0.28 2.7 9.7 16.1 6.9 
0.31 23.2 2.9 0.28 2.7 9.7 23.2 6.9 
0.31 10.7 14.8 0.31 15.1 0 15.7 2.0 
0.79 7.5 6.4 0.30 5.5 2.7 15.0 14.1 
0.72 22.2 6.8 0.71 6.4 1.3 15.8 5.9 
0.72 22.2 6.8 0.71 : 6.2 1.3 24.3 3.8 
0.84 4.0 28.6 0.80 0 27.2 4.8 16.0 4.9 
0.84 4.0 28.6 0.85 5 29.3 1.1 7.5 2.5 
0.69 5.4 13.7 0.66 12.5 4.5 15.8 8.8 
0.26 42.3 2.4 0.20 2.0 23.1 27.7 16.7 
0.29 19.7 2.4 0.23 1.9 20.7 29.4 20.8 
0.26 42.3 2.4 0.24 1.8 fy 16.0 25.0 
0.26 42.3 2.4 0.23 1.9 11.5 27.2 20.8 
0.30 36.6 18.9 0.28 18.8 6.7 2.7 0.5 
0.39 11.3 23.2 0.33 22.6 15.4 17.8 2.6 
0.73 13.3 5.9 0.69 6.5 4.4 5.5 13.2 25.4 
0.94 9.1 24.0 0.92 4.6 24.2 2.1 4.5 0.8 
0.28 23.6 2.4 0.26 46.2 2.3 3 22.6 4.2 
0.31 11.6 16.4 0.32 20.3 15.5 3.2 8.7 0.9 


. owing at rate of 10 1./hr 
COs to give pH 7.0, 25° C., flowing at rate of 10 1. hy 


C Leached 24 hours in tap water, pH 9.0, room temperature, standing. 
D Leached 24 hours in distilled water, pH 5.7 room temperature, standing 
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TABLE Il 


Effect of Leaching on Loss in Breaking Strength Resulting from Soil Burial 





Leach- 
ing 

sample Condi- 
Number Treatment tions 
No. & Duck: 
DU Untreated 
D1* Copper naphthenate A 
D2 Copper naphthenate B 
D3 Copper naphthenate ™ 
D4 Copper naphthenate D 
DS Copper naphthenate wax A 
D6 Copper naphthenate A 
D7 Copper naphthenate A 
D8 Copper naphthenate A 
D9 Copper naphthenate A 
D10 Copper naphthenate B 
Dil Copper naphthenate Cc 
D12 Copper naphthenate ae D 
D13 Copper naphthenate wax A 
D14 Copper naphthenate A 
D15 Copper naphthenate A 
Osnaburg 
OsU Untreated 
Os!t Copper naphthenate A 
Os2 Copper naphthenate B 
Os3 Copper naphthenate ¢ 
Os4 Copper naphthenate ; D 
Os5 Copper naphthenate + wax. A 
Os6 Copper naphthenate asphalt A 
Os? Copper naphthenate .... . A 
Os8 Copper naphthenate +- asphalt A 
Os9 Copper naphthenate Be A 
0s10 Copper naphthenate A 
Osi1 Copper naphthenate B 
Os12 Copper naphthenate Cc 
0s13 Copper naphthenate ...... D 
Osl4 Copper naphthenate wax \ 
Os15 Copper naphthenate A 
Sheeting: 
SU Untreated P 
$1 Copper naphthenate A 
$2 Copper naphthenate wax A 
$3 Copper naphthenate .............. \ 
34 Copper naphthenate + wax A 


Di-D8 inclusive, approximately 0.8% copper 
D9-D15 inclusive, approximately 0.3% copper 
Os1-Os9 inclusive, approximately 0.8°%, copper 
Os10-Os15 inclusive, approximately 0.3°, copper 
$1 and $2, approximately 0.8°% copper 

$3 and S4, approximately 0.3°, copper 





were somewhat higher (6 per cent to 23 


per cent). It should, of course, be borne 
in mind that in dealing with low concen- 
trations the conversion to percentage loss 
tends to magnify small differences. It 
will be seen that the proportion of copper 
in solvent-insoluble form 
as the resule of leaching in practically 
every instance, whilst the amount of total 


was increased 


solvent-extractable matter was decreased. 
This effect was also noted in the case of 
the samples containing asphalt. In the 
presence of the decrease in total 
solvent-extractable matter was very much 


wax, 


smaller than where no wax was present. 

It will be noted from Table I that in 
certain of the samples as originally pre- 
pared, the percentage of copper present 
in solvent-insoluble form was unexpected- 
ly high. Thus in one of the duck samples 
this percentage was 25.7 while in three 
of the osnaburg samples approximately 
+2 per cent of the copper was present in 
solvent-insoluble none of 
these samples had received any treatment 
involving contact with water, it was of 
interest to investigate the source of this 
solvent-insoluble copper. If it were being 


form. Since 


Breaking Strength 


Original Buried Un- 


Burial Leached (1lb.) leached (tb.) 
Time 
(wks.) Max. Vin. irg. Max. Min. 
2 186 159 175 16 0 
234 185 211 222 177 
2 237 217 227 
z 220 181 202 
2 220 181 202 
2 159 142 156 168 130 
4 253 199 230 260 180 
8 253 199 230 217 9 
12 253 199 230 69 0 
2 265 200 231 278 210 
2 233 200 216 
2 196 180 187 
2 196 180 187 
2 185 162 172 196 173 
a 246 190 224 205 40 
8 246 190 224 0 0 
2 92 63 81 0 0 
2 94 82 89 95 72 
2 94 83 92 
2 94 82 89 
2 94 82 89 
2 86 62 78 85 64 
2 101 91 96 108 78 
4 94 82 89 82 44 
4 101 91 96 100 42 
8 94 82 89 0 0 
2 96 80 89 100 85 
2 96 80 89 
2 96 80 89 
2 96 80 89 
2 90 80 83 84 74 
4 906 380 89 0 0 
2 49 39 45 0 0 
2 54 40 51 50 39 
2 48 44 46 48 40 
2 $6 49 52 37 15 
4 44 39 40 44 33 


produced by hydrolysis, it would appear 
as though contact of the treated sample 
with the 


normally present in cotton, were respon- 


with humid air or moitsure 
sible since these were the only forms of 
moisture with which the copper naph- 
thenate in the sample was in contact. 

To investigate this point samples of No. 
$ duck were treated with copper naph- 
copper 
per cent. 


content of 
approximately 1 They 
then subjected to the action of (a) normal 
leaching with tap water as described in 
this paper and (b) air at approximately 
100 per cent saturation with water vapor 
at 21° C. for 24 hours. The data for the 
amount of copper present in various forms 
is given in Table IV. It would seem that 
saturated air results in the formation of 
approximately the same amount of copper 
in solvent-insoluble form as does leach- 


thenate to give a 


were 


ing in running water for the same length 
of time. While the samples referred to 
in Table I were not prepared under con- 
100 per atmospheric 
humidity, they were nevertheless prepared 


ditions of cent 


during the summer months and were fre- 
quently exposed to atmpospheric humidi- 


Buried 
Leached (lb.) 
7) “a 
irg Loss Wax. Vin. fe. Loss 

9 965 

197 6.6 185 145 170 19.5 

168 134 154 32.2 

165 107 153 24.3 

151 119 140 30.7 

155 0.6 170 137 152 2.6 

226 1.7 125 65 + 63.5 

64 72.2 33 13 23 90.0 

18 92.2 21 ) a 98.3 

255 10.4 i49 02 129 44.2 

135 115 128 40.7 

132 110 119 36.4 

122 94 i13 39.6 

182 5.8 204 174 186 +8.1 

121 45.9 50 35 42 81.3 

0 100.0 0 i] 0 100.0 
100.0 

85 4.5 52 40 4 50.6 

78 62 71 22.8 

59 42 51 43.8 

60 46 53 40.4 

79 0.9 85 61 74 5.8 

92 4.2 58 36 45 53.1 

65 27.0 8 0 + 95.5 

72 25.0 8 6 7 92.7 

0 100.0 0 0 0 100.0 

94 5.6 47 21 34 61.8 

39 22 33 62.9 

37 14 27 69.6 

38 22 28 68.6 

83 0 44 32 41 50.6 

0 100.0 0 0 0 100.0 
0 100.9 

45 11.8 48 +0 44 13.7 

45 2.3 49 45 47 +2.2 

29 44.2 23 “3 20 61.5 

40 0 33 19 25 37.5 


ties of 70 per cent and more for extended 
periods. It is therefore believed that this 
accounts both for the seeming irregularity 
in the copper contents 
shown by the original samples and also 


solvent-insoluble 


for the relatively high solvent-insoluble 
copper contents show by some of them. 
Burial caused changes in appearance 
which may be observed in Figures 1-5. 
First evidence was the 
presence of small spotted areas, creamish 
in color. At later stages, brown, orange, 
purplish and black areas were observed 
and eventually holes appeared. Breaking 
strength losses are given in Table II. In 
considering these data, account should be 
taken of the range in the breaking 
strengths of the 10 strips as well as the 


of deterioration 


average. The great difference between 
maximum and minimum breaking 
strengths, particularly noticeable after 


long burial periods, indicates that the 
damage is quite irregular. This conclusion 
is borne out by the appearance of the 
samples. 

With regard to the effect of type of 
fabric, it would appear that, all condi- 
tions of treatment being equal, the break- 
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—#8 Duck 
A 08% Copper as Copper Naphthenate, 


not leached, buried 4 weeks 


B 08% Copper as Copper Naphthenate, leached 24 hrs., buried 4 weeks 


C 0.3% Copper as Copper Naphthenate, 





D 0.3% 
+3 t, “Fie 
Bes: ; 
‘3 =. 
vf 
2 : 
3 a: 
a. 3 
ca € 
3 
4 “ 


Figure 2 





not leached, buried 4 weeks 


~ Copper as Copper Naphthenate, leached 24 hrs., buried 4 weeks 


mx 


+. he 
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2 ay, 


Cc D 


—#8 Duck 
A 08% Copper as Copper Naphthenate, 


not leached, buried 8 weeks 


B 08% Copper as Copper Naphthenate, leached 24 hrs., buried 8 weeks 


C 0.3% Copper as Copper Naphthenate, 


not leached, buried 8 weeks 


D 0.3% Copper as Copper Naphthenate, leached 24 hrs., buried 8 weeks 


A B 





Figure 3—#8 Duck 


A 0.8% Copper as Copper Naphthenate, 


not leached, buried 12 weeks 


B 0.8% Copper as Copper Naphthenate, leached 24 hrs., buried 12 weeks 


C 0.3% Copper as Copper Naphthenate, 


not leached, buried 12 weeks 


D 0.3% Copper as Copper Naphthenate, leached 24 hrs., buried 12 weeks 


ing strength losses of the No. 8 duck 
were somewhat lower than those of the 
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osnaburg and the tarantulle in the case 
of the samples buried for 2 weeks and 






considerably lower for the samples buried 
for longer periods. 

Leaching burial 
a considerable increase in break 


treatment prior to 
caused 
ing strength loss. From Figures 6 and >. 
it is apparent that 
rapidly when the fabric has been leached 
but that after the attack of the unleached 
fabric has begun, it continues at a rate 
similar to that of the leached fabric. The 


attack starts more 


addition of proofing in the form of way 
decreased the breaking strength losses to 
a marked extent. The presence of asphal; 
had no significant effect. 

Data pertaining to the influence of sojj 
burial on the nature and amount of cop. 
per and on the extractable matter ar 
in Table Ill. In every instance 
there was a loss of copper after burial, 
the percentage loss increasing with length 
of burial. Making the necessary allowance 
for experimental variation, it appears tha 
for short periods of burial—e.g., 2 weeks 
—the copper losses from the various 
fabrics were similar and that the losses 
in those fabrics which had received previ- 
ous leaching were substantially similar to 
those which had not received an initial 
leaching the presence of 
wax, the copper losses were aappreciabl 
lower. For longer periods of burial—e.g.. 
8 weeks—the losses of copper shown by 
the No. 8 duck were lower than for the 
osnaburg. The decrease in solvent- ex. 
tractable matter appears to be roughly 
equivalent to the extent of copper loss. 
The proportion of copper in solvent-in- 


given 


treatment. In 


soluble form was frequently greater after 
burial treatment. This increase is particu: 
larly high after leaching and is less pro- 
nounced in the presence of wax. 
DISCUSSION 

Certain trends which are emphasized 
by the above data appear to be of interest. 
Thus, with respect to the effect of leach- 
ing, it is apparent that when there was 
no change in copper, either in amount or 
in type (i.e., in the samples containing 
wax), there was no marked decrease in 
solvent-extractable matter. However, when 
there was a substantial decrease in the 
amount of total copper or an 
in the proportion of copper in solvent- 


increase 


insoluble form, there was an accompany: 
ing decrease in the amount of solvent: 
extractable matter. It appears, therefore. 
that copper naphthenate undergoes change 
on leaching, whereby some copper is co0- 
verted to a solvent-insoluble form such as 
a basic naphthenate or even to an inor 
ganic form, with the release of naphthenic 
acids. The presence of _ decreases 
greatly the tendency of the copper to un- 
dergo this change. 

Regarding the effect of burial, it was 
noted that in all cases, except where the 
disintegration of the sample approached 
100 per cent, there was a wide difference 

(Continued on Page 471) 
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WET PROCESSING IN GERMANY’ 


N MY talky7 of several weeks ago I 

dwelt quite a bit on the military aspect 
of our trip, and tonight I would like to 
spend more time in talking to you about 
the civilian angle of it, as far as textile 
dyeing, printing and finishing are con- 
cerned. 

The team of textile investigators sent 
to Germany by the Quartermaster had a 
two-fold mission. They were to obtain 
information in regard to certain specific 
military items and to observe the German 
textile industry in general. This was done 
by first visiting the I. G. Farben plant in 
Hoechst, near Frankfurt. The personnel 
at this plant had been responsible for or 
were familiar with most of the research 
development work done in the textile 
field in Germany. The preliminary story 
on water repellents was obtained here as 
well as information in regard to their 
latest work on resins, emulsifying agents, 
detergents, dyes, and dye application. 
Their more recent work in water repel- 
lents had been marketed under the name 
of “Persistols.” Most of these were wax 
emulsions employing zirconium oxychlor- 
ide, instead of or in conjunction with 
aluminum salts. A further development 
in water repellents was made from ethylene 
chains. This particular product is of 
interest in that it is supposed to combine 
chemically with the fiber. 

Work on resins was along the urea and 
melamine lines, and a new one on the 
same base as the latest water repellent. 

Due to the shortage of natural fats and 
oils, considerable development work was 
done on both the emulsifying agents and 
synthetic detergents. The full story of 
many of these will have to await the final 
report of the chemical team of investi- 
gators, 

The firm of Heinrich Habig, in Her- 
decke, in the Ruhr was visited and was 
of considerable interest. This firm is well 
known and Mr. Habig himself has been 
in the United States, and is known to 
quite a few people here. This mill had 
been slightly damaged, but the damage 
had been repaired and the mill was par- 
tially in operation. 

When I arrived at their plant and went 
into the yard, I met a gentleman ap- 
parently connected with the organization. 


—_— 


* Presented at meeting, 
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New York Section, 


FRANK S. RICHARDSON 


Waldrich Company 


I informed him I was looking for Mr. 
Habig, and this man spoke enough Eng- 
lish to tell me that if I came with him 
he would find Mr. Habig for me. Mr. 
Habig himself did not speak very good 
English, but his son did, and he acted as 
an interpretor. The first department in 
this mill that we visited was the dyehouse. 
They had enclosed some of their jigs with 
what looked like a glass showcase. This 
could be opened at the top, and the cloth 
passed from the jig roll through a pair 
of drawing rolls suspended from the ceil- 
ing and then through a plaiter into a 
box. They explained that they did this 
on certain classes of spun rayons which 
they did not want to leave in the roll 
form. I was curious as to how they re- 
moved the excess water from these goods. 
He explained that they used a centrifugal 
extractor, a “fullard machine,” which is 
their word for “pad” or “padder,” and 
a vacuum extractor. All of these units 
were located at considerable distances 
from the jigs. I therefore suggested to 
them that they equip the jigs with sucker 
pipes so that the water could be removed 
as the cloth was being run from the ma- 
chine. They thought this an excellent 
suggestion, and as an exchange of ideas 
it helped to establish our relations on 
such a basis that they were quite willing 
to answer all of my questions. 


This plant was a twenty-print machine 
plant, and in good shape. In their print 
room they had equipped their machines 
with roller-bearing collars on all man- 
drels. This attachment was of their own 
particular design and was patented. The 
main point claimed for it was that they 
were able to reduce motor capacity by 
about one-third of the normal horse 
power required to cperate a print ma- 
chine. 

The copper roller storage was interest- 
ing, and was the only one like it seen in 
any of the plants visited. A narrow room 
had been equipped with racks on two 
sides with shelves for the rollers. Running 
on a track down the center of this room 
was a platform elevator. Attached to the 
platform was a long metal ram which 
was pivoted so that it could be swung 
from one side to the other. To remove 
a given roller from the rack the operator 
moved the elevator to the desired position 
and then raised the platform to a level at 


which the ram could be pushed into the 
copper roll. He would then raise the ram 
and roller slightly to lift it off the shelf, 
withdraw it from the rack, and bring it 
down to floor level. This arrangement 
enabled them to store a large number of 
copper rollers in a very small space. 


Like practically every plant visited in 
Germany all rayons were being given a 
chlorine bleach. The reason given for this 
operation was that better whites were 
produced. However, it would seem as 
they considered rayon a cotton substitute, 
the scouring process followed along cot- 
ton lines. They were always surprised at 
our interest in rayon, inasmuch as they 
assumed that we had all the cotton we 
wanted. The average mill man apparently 
did not like rayon and would prefer to 
handle all cotton fabrics. The fact that 
they considered rayon a cotton substitute, 
led them to think of it along that line in 
their processing, rather than as we have 
thought of it as a silk substitute or as 
something entirely unique in itself. 

This particular plant dried all of their 
rayons at temperatures below 220° F. 
This is standard practice throughout the 
country. For this reason all print ma- 
chines were equipped with large dry 
boxes, and no dry cans for drying prints 
were observed. With the advent of rayon 
some of the print dry boxes had been in- 
creased in size in order to increase the 
drying time and permit what they con- 
sidered good operating speeds. 

Observed in another plant was a net 
dryer of the conventional type, except 
that it was equipped with individual 
motors, compensator controlled, for each 
tier in the dryer. When the cloth shrank 
and drew up tight in the dryer, it would 
exert a pull on the compensator bar which 
slowed down the motor on the succeeding 
tier. If the cloth became too loose it 
would allow the bar to swing the other 
way and speed up the motor. This ma- 
chine was in operation and doing a very 
fine job. 

A very unique experiment which had 
only been done in a laboratory way by 
one of I. G. Farben’s men was an ageing 
process. The unit involved has been 
patented in Germany, and consists of a 
metal trough in which a mixture of tin 
and bismuth were melted electrically. 

(Concluded on Page P466) 
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CREASE RESISTANT FINISHES’ 


ARTHUR R. WACHTER 


Manager, “Crown” Tested Dept., American Viscose Corp. 


Y RECENT trip to England was 

made together with J. A. Hopwood 
from our Textile Research Department at 
Marcus Hook for the purpose of studying 
English dyeing and finishing practices, 
for the American Viscose Corporation. 
This audience may well ask why we found 
it necessary to make these observations, 
in that we represent a manufacturer of 
yarns and staple fibers and not a commer- 
cial finisher. I will, therefore, answer this 
question before it is asked of me, by 
telling you what Mr. Hopwood’s and my 
positions are. 

Our Textile Research Department at 
Marcus Hook maintains, under the di- 
rection of Mr. Hopwood, a dyeing and 
finishing experimental and practical work 
station, where all boil-off, dyeing and 
finishing problems which relate to rayon 
are studied and handled on production 
sized equipment. We invite industry to 
consult with, and to bring its problems 
to, this research station for answer and 
clarification. 

The “Crown” Tested Department, which 
I head up, and I am sure most of you 
know, is interested in any dyeing, fin- 
ishing or printing problem which relates 
to the ‘quality production of rayon 
fabrics. It is, therefore, easy for you to 
realize that both Mr. Hopwood and I 
had a strong mutual interest in observing 
the proper and practical application of 
ureaformaldehyde or melamine formalde- 
hyde resins to rayon fabrics to impart a 
crease resistant finish. 

This method of finishing is not a new 
one in America. It has been practiced for 
many years and during these many years 
its results were considered satisfactory by 
the rayon industry. It was not until the 
early months of this year, when samples 
began to migrate to this country from 
England, that we realized and noticed that 
our finish was not in any degree com- 
parable to that on like fabrics finished in 
Great Britain. Because of our trade con- 
tacts and again because of our serious 
interest in quality production it was quite 
natural for the converters to bring these 
samples to us at the New York Office and 
to solicit from us information as to how 
their fabrics might be finished in like 
Also, the finishing industry re- 
ceived these same samples from the con- 
verter and the converter applied to his 


manner. 


* Presented at 
October 19, 1945. 
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finisher for finished results similar to those 
represented by the British samples. The 
finisher consulted with either the “Crown” 
Tested Department or he went directly 
to our Textile Research Department ask- 
ing for technical information as to how 
he could have his productive efforts equal 
the high character of the British processed 
fabric. We are now quite frank to admit 
that we could not answer their questions 
and for that reason we found it necessary 
to gather first-hand information by tour- 
ing the United Kingdom, visiting finish- 
ing plants operating on crease resistant 
formulae and noting carefully each chemi- 
cal and productive routing employed. 


Clifford Wilcock, who is the Chief 
Chemist of the Droylsden Plant of Cour- 
taulds, Ltd. in England, is an expert on 
resins and knows a good deal more about 
them and their application than I will 
probably ever know. He will follow me, 
and will give you a more accurate and 
descriptive outline of the routing and 
chemical formula which should be fol- 
lowed to assure good uniform results. I 
will, however, now tell you what our ob- 
servations amount to. 


We visited all the important plants in 
England who do crease resistant resin ap- 
plication work. We returned home and 
listed all of our observations and then re- 
capitulated them so that we can say “we 
struck an average,” and I will now tell 
you what this average of observance is. 


1. Boil-off—Nowhere in England did 
we find the high speed or efficiency 
in boil-off equipment which is gen- 
erally employed in our American 
plants. In England they do a good 
job of boil-off but we, in this coun- 
try, do the same kind of job with 
more efficiency, speed, and at lower 
costs. 


Dyeing—We observed that there is 

very little, if any, vat dyeing ap- 
plied to rayon piece goods. The 
plants which we visited confine 

their dyeing efforts to direct colors, 

D & D colors and aftertreated col- 

ors. The dyeing equipment used is 
similar to that used in American 
plants and there is no noticeable 
difference in operations or efficiency. 
After dyeing, the goods are usually 
hand-opened and then tenter dried. Much 
care is exercised in this drying operation. 
Rayon fabrics are naturally very receptive 


to a resin finish application after dyeing 
and a good rinsing operation and care 
must be taken that this receptivity is not 
impaired in the least by a drying opera- 
tion which might distort the fabric’s yarn. 
Rayon fabrics can only be properly im- 
pregnated with resins when the fibers are 
wholly receptive. This is important and 
must be remembered. 


It is a general practice throughout Eng- 
land to carefully examine fabrics after 
this drying operation. If fabrics have not 
been properly dyed they are sent to the 
dye house for repair before resin applica- 
tion. Afte. this examination of properly 
dyed fabrics, the crease resistant resin is 
applied and we observed that in most 
plants a three bowl mangle of a medium 
soft consistency of rubber is employed 
and the pressure used is approximately 
five tons, with an expression value of 
about 75 per cent. 


While the resins used in England are 
prepared on the operating premises our 
careful check-up and analysis reveals that 
except for the catalyst used there is little, 
if any, chemical difference between the 
English or American resin mixtures. We 
did observe, and this is important to re- 
member, that all plants were very careful 
to keep their resin emulsions at tempera- 
tures of between 50° F. and 60° F. 


In America where the type resins used 
contain as catalyst an ammonium dihydro- 
gen phosphate, it is well to point out 
that the English fabrics processed with a 
similar type of catalyst are given a full 
immersion in a deep resin liquor bath and 
this bath is placed sufficiently low and 
beneath the bowls of the pad mangle to 
provide a long length of travel of at least 
one and one-half yards before the fabric 
is given any mangle nip pressure. This 
distance which the fabric travels before 
pressure is employed allows for a time 
period which provides good penetration 
and absorption of the liquor into the 
fabric. In the finishing plants which used 
a boro tartaric acid as catalyst, the liquor 
pan design was of a very shallow depth 
and contained a very small amount of 
resin solution. The employment of this 
particular type of catalyst results in a resin 
not stable for more than about seven min- 
utes and for this reason not more than 10 
gallons are mixed with catalyst at a time. 
This mixture is then fed to the very shal- 
low pan by gravity flow. 
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After resin application, fabrics are 
tenter dried. While no two plants em- 
ployed exactly the same equipment, they 
all agreed that their experience cautions 
them against drying resins at a tempera- 
ture in excess of 200° F. Experience and 
study has also taught and warned them 
that no tension is to be applied to fabrics 
while drying. Therefore, the general use 
of the “pin stenter” type of frame, fully 
housed and accurately heat controlled, 
with automatic hydraulic guiders and 
overfeed equipment is an accepted must. 
Extreme care is exercised in this drying 
operation. The goods are just barely 
dried, in fact they are slightly moist. 

After overfeed frame drying, fabrics 
are cured and we found that in many in- 
stances, specially constructed curing ovens 
were used. These ovens are constructed 
so that there is absolutely no fabric agita- 
tion and the heated air is automatically 
maintained at temperatures which assure 
a cloth temperature of 300° F. There is 
absolutely no moisture in the circulator 
(steam coil or gas fired heated air). Goods 
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are usually in this curing oven for about 
two and one-half minutes. 

After this curing operation fabrics are 
thoroughly soaped. In all the plants 
where we visited, fabrics were washed 
on a conventional type of dye-beck. The 
soaping temperature was at about 140° F. 
and the liquor was made up of a 2 per 
cent soap solution, slightly alkaline. 
Goods are washed in this liquor for about 
30 minutes. This liquor is then dumped 
and another soap liquor is made up. This 
second liquor contains a small percentage 
of softener, either of a cationic type or 
sulfonated fatty alcohol type. This liquor 
is also run for 30 minutes and dumped, 
and is followed by two rinses of about 
30 minutes each. The first of these rinses 
is about 140° F. and the second at about 
80° F. After the fabrics have been thor- 
oughly washed and rinsed they are ex- 
tracted in a centerfuge, opened by hand, 
then overfed directly to a 90-foot, fully 
housed and heated pin stenter frame where 
the goods are dried and set for width, 
ready for shipment. 


This is my report on what we observed 
to be the most generally employed me- 
chanical routings of resin processed rayon 
fabrics in English plants. As I said be- 
fore, there are small differences in the 
type or the manufacture of equipment, but 
generally, it is pretty much the same. 

There was one thing in particular which 
was very noticeable to us—and that was 
that, in not a single plant that operated 
on rayon fabrics were goods rolled or 
batched following any single productive 
operation. The only time goods are rolled 
on paper tubes, is preparatory to ship- 
ping to the customer. Each productive 
operation is carefully planned to relieve 
every possible degree of tension from the 
fabric while handling. This is ever so 
important, and I plead that it be seri- 
ously considered by American processing 
plants. 

Mr. Wilcock will follow me now and 
tell you why they do some of the things 
which I reported to you as our ob- 
servances. 





CREASE RESISTANT FINISHES" 


C. C. WILCOCK 


Chief Chemist, Droylsden Plant, Courtaulds, Ltd. 


M* WACHTER has just outlined the 
results of his observations made in 
British plants operating the crease-resist 
finish on spun rayons and has indicated to 
you the differences between British and 
American practice which he believes are 
responsible for the superior finishes of 
this type of goods obtained in Britain. 

The main purpose of my contribution 
to tonight’s discussion is to attempt to 
supplement his comments by examining 
some of the reasons for the procedure 
practiced in Britain. 

As most of you will be aware, the pro- 
duction of satisfactory finishes almost in- 
variably depends on having fabrics well 
prepared so that a few comments on the 
preparation of fabrics subsequently to be 
dyed and given a crease-resist finish will 
probably ke appropriate. 

Since spun rayon warps are usually 
starch sized, it is essential that they are 
eficiently desized. This is usually done 
by the orthodox malting procedure; that 
is, impregnation of the goods with a 
solution of malt extract followed by pil- 
ing of the goods for a few hours or over- 
night. The goods are then usually given 
an efficient soap scouring when they are 
ready for dyeing. 


eens 
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I do not propose to discuss selection of 
dyes which are suitable for application to 
fabrics which are to be given a crease- 
resist finish or to discuss dyeing pro- 
cedures. When the goods are dyed, they 
are then extracted, dried, and examined 
for any dyeing faults before being given 
the crease-resist treatment. This practice 
is carried out at all works giving such a 
treatment. 


The crease-resist finish is usually ap- 
plied by the Tootal-Broadhurst-Lee process 
which involves padding the fabric with 
a precondensate of urea formaldehyde in 
presence of a catalyst, for example, mon- 
ammonium phosphate, followed by dry- 
ing, curing and subsequent soaping and 
finishing. Although this procedure is 
relatively simple, it must be appreciated 
that the crease-resist process requires both 
careful control and also a good deal of 
practical experience in order to obtain the 
best results. 


The whole object of this finishing treat- 
ment is to attain formation of the resin 
in the interior of the fibers so that it is 
essential that the fabrics are in their most 
receptive condition; that is, dry, relaxed 
and free from starch, and that after satu- 
rating with the crease-resist solution, the 
excess liquor is uniformly removed by the 


nip of the pad mangle. Expression values 
of about 75 which are attainable by using 
five ton pressure on the mangle ensures 
this condition, providing efficient modern 
pads are used. A further point which has 
to be borne in mind is that if the con- 
densation of the urea and formaldehyde is 
taken too far, as may result if the tem- 
perature of the solution after addition of 
the catalyst is too high, or if there is not 
sufficient pressure on the pad to remove 
surplus liquor, there is a tendency towards 
resin formation on the surface of the 
fibers. Any such resin is not only value- 
less but is definitely detrimental to the 
handle of the fabric. For the same rea- 
son, it is also very important to avoid 
migration of the precondensate from the 
interior to the surface of the fiber during 
the drying operation prior to curing. This 
can only be achieved by carefully regu- 


lated even drying conditions. Too high 
drying temperatures should also be 
avoided for the same reason. As the ex- 


tent of migration which can occur in 
practice due to differential drying is not 
always fully appreciated, a few remarks 
on migration due to this cause are prob- 
ably appropriate at this stage. 

Migration due to differential drying 
can occur with any fabric which is im- 
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pregnated with materials, dyes, or resins 
which only have a little or no affinity for 
the fabric, if some parts of the fabric are 
dried more rapidly than others. This is 
due to the fact that most of the water in 
a fabric evaporates from the hotter sur- 
face, resulting in migration of dye or 
resin by capillarity to this hotter surface. 
That migration sometimes occurs in prac- 
tice during the crease-resist process may 
be shown by staining the treated fabric 
with an azoic combination as follows: 
The fabric is treated with 4 per cent 
Naphthol AS cold for 15 minutes, coupled 
with 20 per cent fast Red 3GL salt, washed 
off and soaped. By this method of stain- 
ing, several examples from bulk produc- 
tion have shown that differential drying 
does occur. In such cases the heavier stain- 
ing is on the side having the least resin 
present. 


The use of too high drying tempera- 
tures is definitely conducive to production 
of resins on the surface of the fibers and 
may be shown to occur by this staining 
technique. Drying should therefore not 
be done at temperatures higher than 180 
to 200 degrees Fahrenheit and care should 
be taken that the drying is uniform over 
all the fabric. 


The greatest difference in British and 
American practice is in the use of the 
overfeed pin stenter which is invariably 
used in Britain for drying after resin im- 
pregnation and prior to curing. With this 
machine, it is possible to overfeed up to 
about 15 per cent at speeds up to 80 yards 
per minute. In America, the use of the 
clip stenter is general practice. 


What do we find as a result of the use 
of these two types of machines? It can 
be summarized as follows: 


British practice is to dry with controlled 
minimum tension, and this is made pos- 
sible by the use of the overfeed pin 
stenter. American current practice is to dry 
on the clip stenter which makes it impos- 
sible to dry with a sufficiently low tension 
since overfeeding to the extent possible 
on the pin stenter cannot be obtained. 
This is one of the main reasons for the 
difference in handle of British and Ameri- 
can crease-resisted spun rayons. After dry- 
ing, the cloth is then passed from the 
stenter into a curer and heated for two 
to three minutes at 140° C., or four to 
five minutes at 130 to 135° C. 


The cured goods are then soaped sub- 
stantially as already described by Mr. 
Wachter, extracted, and again stentered 
on the overfeed pin stenter. Any attempt 
to dry and cure in one operation and to 
eliminate the final soaping is therefore to 
be deprecated. 


Wet 
Processing — 


(Concluded from Page P463) 


Printed fabric coming directly from the 
print machine passed through this unit. 
The printed portions of the cloth carry 
sufficient moisture to produce enough 
steam to completely age the print. Lab- 
oratory-wise, the process was successful. 
From a practical point of view there was 
still quite a few difficulties to be corrected, 
particularly the length of emersion time 
in the molten metal bath at varying 
speeds. 


There has been a lot of development 
work done on perfecting good ureafor- 
maldehyde resins, but the finishers did 
not like to run them because of odors 
developed, possible lowering of tensile 
strength, and abrasion resistance. 

While a great many mills were using 
pin frames for drying, there was no indi- 
cation as far as could be ascertained of 
shrinkage control work on spun rayon. 
Attempts to get shrinkage control on auto- 
matic overfed pin frames on cotton had 
been tried, but the results were not as 
good as those obtained by other methods. 
There was no attempt made to do the 
same thing with spun rayons in conjunc- 
tion with resin finishes as was being done 
in England. 


One thing that was done rather uni- 
versally was to use enzymes in removing 
starch from printed fabrics. They would 
run the cloth through a flat washer, oxy- 
dizing it, washing it, and then giving it 
an enzyme in the last box and allowing 
it to stand for some time thereafter. At 
one mill the superintendent was explain- 
ing this operation. When asked why he 
used an enzyme, he replied, “Why, to 
remove the starch.” It was then called 
to his attention that he had just stated 
that he had not been using any starch for 
printing, but was running entirely on 
water soluble cellulose. He was quite 
upset, and admitted that unnecessarily 
they had been running for quite some 
time with the enzymes. This is a typical 
oversight, and might have occurred in 
any good print plant. 


Generally speaking, the dyeing, print, 
and finishing mills in Germany were well- 
equipped, well-organized, and well-run. 
There was no evidence of continuous 
methods of bleaching or vat dyeing. They 
were still using jig or pad jig methods for 
all of their vat dyeing. 


In most cases the people were co- 
operative. There was no instance of any 


of them holding out information. Of 
course, a great many times when inquiring 
about specific subjects, specific answers 
were given, but if a particular question 
was omitted, they would never volunteer 
the information. 

Certain chemicals, chemica! compounds, 
and dyes which were only considered 
from the application . standpoint will 
eventually be known from a manufactur. 
ing end as well. The entire textile indus. 
try in this country will benefit from know. 
ing these products and having them to 
use. 


MEETING, MID-WEST SECTION 


HE Fall meeting of the Midwest: Sec- 
tion was held at the Bismarck Hotel, 
Chicago, Illinois, October 20, 1945. 

The afternoon meeting was called to 
order at 2:45 P.M. and 90 members and 
guests were present. 

A. Feit introduced the guest speaker, 
Norman M. Agnew of the International 
Salt Company, who delivered a paper en- 
titled “Modern Salt and Brine Usage in 
Textile Mills.” The talk was illustrated 
with lantern slides and was very well re- 
ceived. Many interesting questions were 
asked from the floor and lively discussions 
took place. 

“INFORMATION FORUM” 

Panel of experts were as follows: 
Clarence Wille 
Frank Acker 
Harold Doyle 
Kenneth Giese 
Questions submitted to the panel were as 
follows: 


1. In dyeing wool or rayon stock in a 
pressure machine, do you consider a 
large or small load as more suitable 
for level results? In other words, does 
light or heavy packing of a machine 
tend to improve level dyeing? Does 
the same answer apply to woolen of 
worsted skeins in a Hussong ma- 
chine? 

Answered by Harold Doyle— 

Mr. Doyle stated that from his ex- 
perience in wool stock dyeing in 
pressure machines it does not make 
any difference in level dyeing 
whether the machine is half full 
or overloaded. Regarding  skeins 
in a Hussong machine, it is not de- 
sirable to overload for best level 
dyeing results. Joseph Jones also 
brought out the fact that too light 
a load will cause tangling. 

2. Can yarns in package machines be 
bleached and dyed in a one tath 
method to obtain pastels and medi- 
um bright shades? 
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Answered by Clarence Wille— 
The use of suitable colors with sodi- 
um perborate will give satisfactory 
results. Also the Autogyp Process 
of Surpass Chemical Company pro- 
duces good results. 


3. What is the best way to remove 
mildew on wool goods? The wool 
pieces in the white have been lying 
around the scouring room and ap- 
pear to have mildew stains on them. 

Answered by Clarence Wille— 
Scouring or a light peroxide bleach 
will remove stains if not too heavy. 
Herman Boxser stated that mildew 
is an initial stage of degradation and 
it is often best to put the material 
into black. 


4, In dyeing cotton and Bemberg 
unions, after selection of the best 
available dyestuffs, what is the best 
method of controlling the depth of 
shade obtained on Bemberg, par- 
ticularly as shades get heavier? Fac- 
tors to be considered are tempera- 
ture, amount of salt, addition of 
dyeing assistants, etc. 

Answered by Clarence Wille— 
Mr. Wille stated that in his experi- 
ence using no salt worked well and 
a prolonged vigorous boil is help- 
ful. It was also brought out that 
4 per cent salt produces good re- 
sults. 


Following questions were then asked from 
the floor: 


1. How can copper naphthenate be re- 
moved from cotton cloth? 
Answer: 
Mr. Boxser stated that possibly a 
buffered acid process or a solvent 
ie, Stoddard Solvent, could be 
employed with good results. 


2. What is the function of mon-am- 
monium phosphate in wool dyeing? 
No answer. 

At this point H. T. Schenken who is 
associated with the wool industry in Syd- 
ney, Australia was introduced by Mr. 
Feit. 

_ Afternoon meeting was adjourned at 
4.15 P.M. 

Dinner was served at 7:30 P.M. and 
103 members and guests were present. 

A motion was made and carried to dis- 
pense with reading of the minutes of the 
Previous meeting and the Treasurer’s re- 
port. 

During and after the dinner entertain- 
ment was provided by the “Harmonizer 
Quarter.” 

Meeting adjourned 9:00 P.M. 

Respectfully submitted 


GEORGE CHABOT JR. 
Secretary 


MEETING, PIEDMONT SECTION 
HE Piedmont Section held its Annual 
Meeting in Charlotte, North Carolina 

on October 13, 1945. 

Two technical sessions were held: one 
on piece goods conducted by: 

R E. Rupp, Superintendent of the Pacific 
Mills, Lyman, S. C. 

James Myers, Superintendent of the North 
Carolina Finishing Company, Salisbury, 
x... 

R. J. Tyrrell, Riverside & 
Cotton Mills, Danville, Va. 
The other technical session was on ho- 

siery and conducted by: 

W. W. Bluyas, Adams-Millis Corporation, 
High Point, N. C. 

R. H. Smith, Melrose Hosiery Mills, High 
Point, N. C. 

Leon Guigou, Waldensian Hosiery Mills, 
Valdese, N. C. 

The annual banquet and election of 
officers were held beginning at 7:30 P.M. 
Sydney Cone of the Proximity Print 
Works, Greensboro, N. C, and Chairman 
of the Piedmont Section, presided. Dr. 
Frederick T. Peirce, Director of Research, 
North Carolina State College, Raleigh, 
N. C. was the banquet speaker. 

Officers for 1945-46 were elected as fol- 
lows: 

Chairman, Leland G. Atkins, Southern 
Dyestuff Corp., Charlotte, N. C.; Vice- 
Chairman, Wyss L. Barker, Allied Chemi- 
cal & Dye Corp., Charlotte, N. C.; Secre- 
tary, John B. Neely, Burlington Mills 
Corp., Burlington, N. C.; Treasurer, Roy 
J. Beauregard, Fairforest Finishing Com- 
pany, Spartanburg, S. C.; Custodian, Ar- 
thur R. Thompson, Ciba Company, Char- 
lotte, N. C. 

Sectional Committee: Edwin A. Briggs, 
Southern Franklin Company, Greenville, 
S. C.; Robert H. Smith, Melrose Hosiery 
Mills, High Point, N. C.; Fred E. Sprock, 
Geigy Company, Charlotte, N. C.; Winni- 
fred A. Wardell, Rohm & Haas, Char- 
lotte, N. C. 

Councilors: Sydney M. Cone, Proximity 
Print Works, Greensboro, N. C., 3 years; 
Dr. Raphael E. Rupp, Pacific Mills, Ly- 
man, S. C., 3 years; Samuel L. Hayes, Ciba 
Company, Inc., Charlotte, N. C., 1 year. 

The officers will hold a meeting in 
Charlotte, N. C., on November 10, 1945, 
to make plans for the coming year. 

Respectfully submitted, 
JOHN B. NEELY, Secretary. 
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Keep These Dates Open 
January 3, 4 and 5, 1946 
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Auspices: New York Section 











* CALENDAR + 
OF COMING EVENTS 
Meeting, Rhode Island Section, Providence 


Engineering Society Hall, 195 Angell Street, 
Providence, R. I., November 23, 1945. Speaker: 
E. R. Schwarz, *‘Electronics and Textile Testing.”’ 


Meeting, Philadelphia Section, November 30. 
1945. 





Meeting, Southeastern Section, Atlanta Athletic 
Club, Atlanta, Ga., December 15, 1945. 





Victory Convention under auspices of New 
York Section, Hotel Pennsylvania, New York 
City, January 3rd, 4th and Sth, 1946. 


Council Meeting, Hotel Pennsylvania, New 


York City, January 3, 1946. 


Meetings of Sub-Committees of Research Com- 
mittee, Hotel Pennsylvania, New York City, 
January 3, 1946. 


President’s Corporate Membership Dinner, 
Hotel Pennsylvania, New York City, January 3, 
1946. 


Research Committee Meeting, Hotel Penn- 
sylvania, New York City, January 5, 1946. 





Intersectional Contest, Hotel 
New York City, January 5, 1946. 


Pennsylvania, 


Award of Olney Medal and Awards of Inter- 
sectional Contest Prizes, Hotel Pennsylvania, 
New York City, January 5, 1946. 


Meeting, New York Section, Downtown Ath- 
letic Club, 19 West Street, New York City, 
February 1, 1946, 


PERSONNEL 
SERVICE 


Employers and members of the 


Association seeking employ- 
ment can make appointments 
at the Victory Convention 
interviews between noon 
Thursday, January 3, and noon 


on Saturday, January 5. 


Those seeking positions should 
file their qualifications well in 
advance of the meeting. Blanks 
can be obtained from the 
Secretary, P. O. Box 28, Lowell, 
Mass. Two photographs, ap- 
proximately 2 by 2% inches, 


will be required. 
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UNEMPLOYMENT REGISTER 





Members of this association, who are without employment, should forward a r ] 
Employers are also requested to file with the American Dyestuff Reporter any vacancies 


NOTICE TO 
EMPLOYERS 


subsequently appear on these pages with an identifying key number. 
which may occur in their business. 


Personal Histories and Employment 
Records of the following applicants 
are on file at the office of the Amer- 


Key: A—Laboratory and research; B—Dyeing or printing; 
C—Finishing; D—Sales; E—Instruction; F—Executive. 





A-2 
Education—Graduate, Lowell Textile Institute, B.T.C,, 1933. 
Experience—Experienced as textile chemist, chemist-spotter, 


agricultural chemist and U. S. Army inspector on cotton, rayon, 
woolens and worsteds. Seeks research or control position with 
future. New England preferred. 

Age 34; married; references. 





A-3 

Education—Ph.D. degree in chemistry, University of Lausanne, 
Switzerland. Knowledge of French, German and Russian. 

Experience—Eleven years as assistant chemist and chemist in 
charge of laboratory with a large bleaching, dyeing, printing and 
finishing plant in New England. Experience in dyeing and printing 
cotton, rayons. Research. Five years with a textile testing labora- 
tory of a mail order house in Midwest. Three years with an 
industrial research laboratory in vicinity of Boston. 

Position desired in a laboratory in the East. References. 








A-4 

Education—B.T.C., Lowell Textile Institute, 1936. 

Experience—One year as assistant to general manager in pro- 
duction of rubber coated textiles. Four years as assistant chemist 
working on the development and plant control of a number of rubber 
products including footwear, molded products, industrial rolls, 
tubing, etc. Seeks position as textile chemist or colorist or allied 
work. 

Age 31, married; references. 





A-B-1 

Education—Bradford Durfee Textile School. 

Experience—Eight years in dye laboratory testing dyes, matching 
shades, researcn work, trouble shooting combined with practical 
work on dyeing and bleaching. Two years as superintendent of 
dyeing, bleaching and drying. Had charge of laboratory and pur- 
chase of all materials for processing. Five years as dyer on cotton, 
rayon, silk and nylon. Seeks position as dyer, superintendent of 
dyeing and bleaching, or charge of dye laboratory. 

Age 37, married, three children; references. 





A-B-C-F-3 

Education—High school and full apprenticeship. 

Experience—Practical Dyer and finisher. Long experience on 
specialties for men’s wear trouser trade in cottons, cotton and rayon 
mixtures and cotton and Celanese. Is disposing of interests in 
progressive finishing plant and seeks position as manager, assistant 
manager or technical advisor. Thoroughly understands require- 
ments of Quartermaster, especially on herringbone construction. 





A-D-1 
Education—B.T.C., Lowell Textile Institute, 1922. 
Experience—Three years as assistant chemist and chemist in 
bleachery. Twelve years as chemist with leather company, estab- 
lishing laboratory, and handling purchasing of dyestuffs and chem- 
icals. Seven years as sales engineer representing chemical company 
in New England for the textile and leather trades. Most recently 


statement as to their qualifications and experience. This information wilj 


ican Dyetuff Reporter. Prospective 
employers may examine them with- 
out obligation. 


associated with textile chemical company on sales and _ technical 
service of dyestuffs, soaps and chemical specialties. Seeks position 
as technical salesman. 

Age 45; married, two children; references. 





B-1 

Education—2 years high school; 4 years dyeing, 2 years chemis- 
try, Philadelphia Textile School. 

Experience—16 years experience as a dyer in one concern. Ex- 
perienced on auto cloth, wool, cotton, silk, rayon and mixtures of all 
kinds. Broad experience in field gained by experience in one large, 
wel-known mill qualifies this man, who is available for immediate 
employment as a dyer. 

Age 37; married; 3 children; references. 





B-C-1 

Education—Lowell Textile Institute. 

Ex perience—Many years of varied experience in charge of bleach- 
ing, dyeing, mercerizing, and finishing of cotton goods and rayon. 
Has a thorough knowledge of manufacturing, both technical and 
practical. Besides operation and processing, experience covers per- 
sonnel management, supervision of building construction, machinery 
installation, production and costs. Seeks position as plant super- 
intendent, technical engineer or consultant. 

Age 65, married; references. 





B-D-1 

Education—Textile dyeing, college chemistry. 

Ex perience—Over twenty-five years experience as dyer on various 
types of fibers and fabrics, dyestuff salesman, technical advisor on 
application of mildewproof and waterproof compounds and dyeing 
of casein fabrics. Seeks position as technical advisor and trouble 
shooter in viscose or protein fibers or as salesman of dyes or 
auxiliary compounds. 

Age 47, married, four children; references. 





B-D-3 

Education—B.T.C., Lowell Textile Institute, 1939. 

Experience—One year’s experience as assistant dyer on wool 
felt hat bodies and raw stock, chemical control and research. Five 
years’ experience as inspector of textiles for Q.M. depot, quality 
control and expediting in the finishing of cotton textiles. Seeks 
position as assistant superintendent, foreman, or in technical sales 
or research. 

Age 28, married, three children; references. 





C-1 

Experience—Experienced as assistant finisher, finisher and 
superintendent of finishing since 1923. Experience on automobile 
cloth, boucle overcoatings, high grade men’s wear worsted, low 
grade woolens, medium grade plaid-back overcoatings, fleece finish 
overcoatings. 3olivias, kerseys, medium-grade men’s piece dye 
suitings, uniform cloth, flannels, ladies’ dress goods and coatings, 
government serge and elastique fabrics, marine wool, flannel shirt 
ings. 


Age 37; married, 3 children; references. 
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A Rapid Method for the Determination of 


VEGETABLE MATTER IN WOOL 


GEORGE C. LeCOMPTE 


Production and Marketing Administration, U. S. Dept. of Agriculture 


N DETERMINING the clean wool 

content of a sample of grease wool 
the sample is first thoroughly cleaned 
and then dried. The cleaned sample is 
rendered as homogeneous as possible by 
picking out gross pieces of non-wool 
materials and by breaking up and dis- 
tributing throughout the entire sample 
those pieces of wool which contain 
amounts of impurities higher than nor- 
mal. The relatively uniform product is 
subsampled and tests are made for mois- 
ture, ash, extractives and vegetable matter. 
With these tests concluded, it is possible 
to calculate the weight of clean wool in 
the sample on the basis of standard con- 
tents of moisture and of impurities. 


One of the troublesome points in esti- 
mating clean wool content has been to 
determine the amount of vegetable matter 
present. The hand picking method is 
without doubt the slowest. Large cockle 
burrs can be easily removed by this method 
but some wools contain an immense num- 
ber of very small specks and splinters of 
vegetable matter. In such cases as much 
as 2 hours is necessary in picking out 
the vegetable matter fragments from 10 
gtams of wool. Also, in such cases dif- 
ferent operators obtain different results. 
In general, the hand picking method is 
efficient only in removing the grosser 
types of vegetable matter. 


The ordinary 5 per cent sodium hydrox- 
ide boil method is of value mainly in 
determing cotton in mixtures with wool. 
Cotton commonly loses only about 5 per 
cent in weight during this process. How- 
ever, other forms of vegetable matter may 
lose up to 50 per cent in weight and the 
method is in general unsatisfactory. 


Tanner and Wollner (2) described a 
visual method in which the wool sample 
is immersed in a liquid having the same 
refractive index as wool, 1.555. The wool 
fiber becomes practically transparent. The 
vegetable matter becomes easily visible 
and is estimated by matching the different 
types of vegetable matter in the sample 
by comparison with previously prepared 
Photographic plates of varying amounts 
of several types of vegetable matter. This 
method is rather rapid and should be 
fairly accurate. The disaadvantages are 
(1), the psychological uncertainty in any 
visual matching, (2), the difficulty in the 
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previous preparation of photographic 
plates of different amounts of many kinds 
of vegetable matter, and (3), the difficulty 
that is presented by the fact that rather 
slight variations in the linear size of por- 
tions of vegetable matter correspond to 
much larger variations in the weight of 
such portions. (Thus, if one object is 10 
per cent larger in linear dimensions than 
another it will weigh roughly 30 per cent 
more). 

An interesting procedure is that devel- 
oped by Ryberg (3). Here cotton in a 
cotton wool mixture is estimated by a 
preliminary 10 minutes boil in 1 per 
cent sulfuric acid, and stirring the cotton 
wool mixture in 70 per cent sulfuric acid 
at 38 degrees centigrade for 15 minutes. 
The cotton dissolves, and the wool re- 
maining is determined by rinsing, neu- 
tralizing, drying and weighing. Unfortun- 
ately, bulky pieces of vegetable matter 
such as burrs dissolve very slowly. 

A fairly rapid and accurate gravimeteric 
method has recently been presented by M. 
Lipson (1). By this method the wool is 
boiled from 7 to 10 minutes in 20 volume 
hydrogen peroxide which has been ad- 
justed to a pH of 4.0-4.6 with NaHCO3. 
The peroxide solution contains some 
CuSO, (presumably as a catalyst to aid in 
the oxidation of the wool). The sample 
turns brown, is removed from the solu- 
tion and is rinsed in water. The sample 
is next placed in 1 per cent Na.CO; solu- 
tion and heated to from 95 to 100 degrees 
centigrade a short time. The wool dis- 
solves, the vegetable matter is filtered off 
on a 60 mesh screen, washed, dried and 
weighed. In this test there is a variable 
loss in weight of the vegetable matter, 
depending on its type, and it is necessary 
to use different correction factors for the 
particular type or mixture of types of 
vegetable matter present. The main dis- 
advantage of this method would appear 
to be the necessity for using different cor- 
rection factors, the necessity in the case 
of mixtures of types of vegetable matter 
for using estimated average correction 
factors and, finally, the rather cumbersome 
boiling, rinsing, and heating procedure 
which is necessary in dissolving the wool. 

Some experiments were run in this 
laboratory in which attempts were made 
to isolate VM, by dissolving the wool in 
six normal hydrochloric acid. The method 


seemed attractive because it appeared pos- 
sible to isolate grease and fatty acid, as 
well as VM, from the acid hydrolysate 
of the same sample. However, yields of 
VM were only 35 per cent to 70 per cent 
of that originally present, and the fatty 
materials isolated also amounted to only 
about 40 per cent of the extractives ob- 
tained by alcohol extraction of the 
original wool. This method was aband- 
oned. 

Other experiments run in this labora- 
tory showed that wool could be dissolved 
with heat in a few minutes in about 10 
times its weight of monoethanolamine or 
cyclohexylamine. The amount of vege- 
table matter that could be filtered off, 
washed, dried and weighed seemed to be 
approximately correct but no _ precise 
determinations were run. The principal 
objection to the method was that it re- 
quired bringing the reagents to a boil 
in order to dissolve the wool. 

The sodium hydroxide-sodium hypo- 
chlorite method presented in this paper 
for dissolving the wool in a sample and 
estimating the VM is very easy and rapid, 
and appears to be fairly accurate on sev- 
eral widely varying types of vegetable 
matter. The procedure is as follows. 

A ten gram sample of wool is placed 
in a liter beaker. To the sample is added 
125 mls. of 40 per cent (40 gms./100 mls.), 
sodium hydroxide solution and 350 mls. 
of 5.0 per cent sodium hypochlorite solu- 
tion. The sample should be well stirred, 
preferably with a glass stirring rod hav- 
ing a vertical handle and a horizontal 
spiral part not quite as large as the beaker. 
The sample should not be stirred in such 
a manner as to felt it or roll it into a 
compact mass. There is a gradual spon- 
taneous reaction. Considerable heat is 
generated and a considerable amount of 
gas (probably nitrogen) in the form of 
foam is liberated. The wool is dissolved 
in from 3 to 7 minutes. The foam is 
broken by the addition of several. drops 
of 2 ethyl hexyl alcohol. The vegetable 
matter is filtered off on a fine mesh cloth 
(a 6-inch funnel with paper clips makes 
a convenient holder). The possibility of 
any undissolved wool remaining with the 
vegetable matter can be avoided by wash- 
ing the filtered material with a little 5 
per cent NaOCl. The vegetable material 
is washed rapidly with luke warm (40° C) 
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water, and is scraped off with a spatula, 
placed in a tared container, dried and 
weighed. The entire procedure can be car- 
ried out in as little as 6 minutes with 
some wools and many samples can be 
processed easily at one time. Thus, on one 
occasion, 6 samples were processed in 25 
minutes. 

In order to determine the accuracy of 
the method, several experiments were set 
up in which known amounts of vegetable 
matter were mixed with wool free of vege- 
table matter. Each sample was subjected 
to the sodium-hydroxide-hypochlorite pro- 
cedure, after which the vegetable matter 
was filtered off, washed rapidly and 
weighed. The weights of vegetable matter 
obtained were compared with the weights 
of vegetable matter originally present. 
The experimental details follow. 


EXPERIMENTAL DETAILS 


The vegetable matter samples were ob- 
tained from the plants, hence there was 
no possibility of contamination with wool. 
Experiments were run with the following 
types of vegetable matter: 

1. Cockle Burr 
2. Spiral Burr 
Straw 
Sand Burr 
5. Alfalfa 


In all cases the vegetable matter was 
given a preliminary 3-minute soak in 0.05 
per cent detergent, 0.50 per cent sodium 
carbonate at 130° F, following which it 
was rinsed. This treatment is the same as 
that the vegetable matter would have re- 
ceived by the ordinary wool scouring 
operation. 

Portions of the above types of vege- 
table matter were placed in weighing 
bottles, bone-dried and weighed. Some of 
these portions of each type of vegetable 
matter were used in determining the 
amount of ash and of extracts originally 
present. With these results, the weights 
of bone dry, ash-free, and extractive-free 
vegetable matter in each sample could be 
calculated. Such weights were used as 
the bases for calculating the percentage 
recovery of vegetable matter. It is neces- 
sary to use such weights since the moisture, 
ash, and extractive contents of the vege- 
table matter in a sample are included 
when the moisture, ash, and extractive 
contents of the sample itself are deter- 
mined. 

Samples of wool top were freed of 
vegetable matter by examining them in 
thin layers against strong daylight and 
picking out all fragments of such mate- 
rial. The weighed portions of vegetable 
matter were mixed in with the vegetable 
matter free top. The samples so prepared 
were subjected to the sodium hydroxide- 
hypochlorite procedure. The vegetable 
matter was filtered off, washed rapidly, 
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TABLE 1 


Percentage Recovery of Vegetable Matter by Use of the Sodium 
Hydroxide-Hypochlorite Isolation Procedure 


Original 
Type of Ash 
VM Content 
% 
PE EE - ach tarecevqachdveaeawhees 3.3 
RII 6 ccc x lo sig WA a hema asatew ie 5.7 
DM. Cnecivned bkabdaamen Seabee hi niae 2.6 
Pe SE sabes ne cebeeeéen sess nen ee 3.7 
RS ee ree or eee aye ae . 6.0 
CE peda Sb eda bed ome e wea ase wee 


Average Correction Factor............ 


Percentage Reco 
based on Wes. of, 
VM without Cor. 

recting for 
Final Ash 
% 


Ash Content 
after 
Isolation 
° 


Original 
Extr. 
Content 

o 
o oO 
107.8 

109.6 

108.6 


108.7 


2.1 9.8 


113.5 
113.6 
111.9 


—_—_ 


113.0 


102.0 
106.5 
97.9 


102.1 


5.9 13.1 


1.8 10.7 


112.4 
112.8 
112.4 


oe 


112.5 


3.6 13.4 


118.9 
120.4 
112.4 


—_ 


117.2 


16.2 16.3 


110.7 
0.903 





dried and weighed. After the final weights 
of the vegetable matter samples were ob- 
tained, the ash contents were determined. 
The results obtained are shown in Table 
L. 

The most unusual point in Table 1 is 
that recoveries of greater than 100 per 
cent of vegetable matter were obtained. 
This was due to two factors. First, it was 
necessary to use as a basis in calculating 
recoveries the original bone-dry weights 
less the percentages of ash and extrac- 
tives present. 

Secondly, the ash contents of the isolated 
vegetable matter samples are quite high, 
but for a convenient, usable method it 
was necessary to use the recovered weights 
including the final ash. 

Actually, if corrections are made for 
the final ash contents, the recoveries are 
in every case less than 100 per cent, the 
range being from 90.4 per cent in the case 
of straw to 97.9 per cent in the case of 
cockle burrs. Thus, such corrections yield 
results that are considerably more uni- 
form than when the corrections are not 
made. However, it is felt that a final ash 
determination with a subsequent correc- 
tion would be a burdensome procedure 
hardly justified by the slight increase in 
accuracy attained. 

The results shown in Table 1 seem at 
first glance to indicate a rather serious 
variability, the different types of vegetable 
matter ranging from a recovery of 102.1 
per cent to one of 117.2 per cent. As a 
matter of fact, however, vegetable matter 
contents seldom exceed 2 to 3 per cent 
after the gross portions have been pre- 


TABLE 2 


Theoretical VM Contents of Wools 
Tested with Percentage Recoveries 
of Table 1. (0.903 Correction Factor) 


VM Content that The- 
oretically Would Be 


Type Found on Wool 
VM Samples at 

1% VM 3% VM 

Level Level 

0.97 2.92 

Sees Ba... i sicess 0.99 2.97 
0.98 2.94 

0.98 2.94 

1.02 3.07 

8 ee 1.03 3.08 
1.01 3.03 

1.02 3.06 

0.91 2.76 

DOE -edon urea wsemcer 0.96 2.89 
0.88 2.65 

0.92 2.77 

1.01 3.04 

Bees TT ovccccececss G0 3.06 
1.01 3.04 

1.02 3.05 

.1.07 3.22 

Alfalfa .. Suate dina ore A 3.26 
1.01 3.04 

1.06 3.17 





viously removed by hand or rough pick- 
ing. In Table 2 are shown the results that 
would have been obtained if wool samples 
containing in one case 1 per cent vege 
table matter and in another case 3 pet 
cent vegetable matter, had been tested 
with the percentage recoveries of Table 
1. An average correction factor of 0.903 
is used. 

The results in Table 2 indicate in the 
case of samples on which 3 per cent 
vegetable matter content should be found, 

(Concluded on Page 473) 
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between the breaking strength losses for 
the unleached and leached samples, the 
breaking strength losses being much 
greater in the case of the leached samples. 
Thus, for example, with the No. 8 duck 
and osnaburg containing 0.8 per cent 
copper buried 4 weeks (Samples D6 and 
0s7), the breaking strength losses of un- 
leached and leached samples were widely 
different, namely, 1.7 per cent and 63.5 
per cent for the duck and 27.0 per cent 
and 95.5 per cent for the osnaburg, re- 
spectively. That this difference in micro- 
biological attack cannot be attributed to 
differences in copper content is shown by 
the fact that the copper contents of the 
leached and unleached samples, after 
burial, were similar. The decrease in ex- 
tractable matter of both unleached and 
leached samples was similar. On the other 
hand, the proportion of copper in sol- 
vent-insoluble form was somewhat higher 
in the leached buried sample than in the 
unleached buried sample. An additional 
example of a high breaking strength loss 
suffered by a sample containing a rela- 
tively large amount of copper may be 
found in the unleached No. 8 duck, 0.8 
per cent copper, Luried 8 weeks (Sample 
D7). In this sample the loss of breaking 
strength was 72 per cent, the copper re- 
maining after burial 0.50 per cent. In 
comparison with a corresponding 4-week 
sample of similar copper analysis, (0.58 
per cent, Sample D6) and no loss of break- 
ing strength, it may be observed that 
there was a considerable increase in the 


Ce 


Figure 6 
Breaking Strength Loss on Burial of No. 8 Duck. 





A B 


Figure 4—Osnaburg 


A 08% Copper as Copper Naphthenate, 


not leached, buried 4 weeks 


B 0.8% Copper as Copper Naphthenate, leached 24 hrs., buried 4 weeks 


C 0.3% Copper as Copper Naphthenate, 


not leached, buried 4 weeks 


D 0.3% Copper as Copper Naphthenate, leached 24 hrs., buried 4 weeks 


proportion of solvent- insoluble copper 
(19.2 per cent) in the former case but not 
in the latter (5.4 per cent). Therefore, it 
appears that there is at least a general 
relationship between loss of breaking 
strength and increase in the proportion of 
solvent-insoluble copper. It seems possible 
that certain micro-organisms of the cellu- 
lose-destroying type present in the soil are 
more tolerant to copper in the solvent- 
insoluble form than to copper in the form 
of copper naphthenate, consequently the 
total amount of copper may be secondary 
to the chemical state in which it occurs. 
The change in copper naphthenate which 
is brought about rapidly by soil burial in 
of a sample which has been 
leached is effected more slowly in the 
case of an unleached sample. Thus the 
initial deterioration in the leached sample 
is more rapid than in the unleached, where- 


the case 


as with increased time of burial, the dif- 


ference in these effects becomes less 























A B 
Figure 5—Osnaburg 
A 08% Copper as Copper Naphthenate, 
not leached, buried 8 weeks 
B 08% Cobber as Copper Naphtbenate, 
leached 24 hrs., buried 8 weeks 





Figure 7 


Breaking Strength Loss on Burial of Osnaburg. 
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tion of the copper is converted into a 
solvent-insoluble form. 

The effect does not appear to be de- 
pendent upon the pH of the water used 
in the leaching process. 

The presence of wax reduces the effect 
to insignificant proportions while the 
presence of asphalt does not materially 
reduce the effect. 
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extreme errors of —0.35 per cent in the 
case of straw and +0.26 per cent in the 
case of alfalfa. The bulk of domestic 
United States wools have a clean content 
of less than 50 per cent, so that these 
errors would cause in a clean wool con- 
tent determination errors less than half as 
large as that recorded. It is felt that the 
method is accurate enough to render it 
useful, 

Of interest is how much effect delayed 
filtration has on the recovery of vegetable 
matter. Some experiments were run on 
this. Table 3 records the percentage 
recoveries of vegetable matter samples 
allowed to stand for varying lengths of 
time with the solution in which the wool 
had been dissolved. 
ee 


TABLE 3 
Effect of Time of Standing on Per- 
centage Recovery of Different 
Types of VM 


Time % Recovery 

Hrs Alfalfa Sand Burr 
MES ENP re 117.3 107.3 
EES Pee 109.3 103.5 
ee 101.4 100.3 
3 101.1 96.0 


From Table 3 it would appear that the 
vegetable matter samples should be fil- 
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tered off, washed, and dried, promptly, 
in order to avoid loss of vegetable matter. 


SUMMARY 

A method has been developed for 
determining vegetable matter in scoured 
wool by dissolving a sample of the wool 
in sodium hydroxide-sodium hypochlorite 
and isolating the VM. The method is 
rapid, convenient and reasonably accurate. 
The results obtained might be influenced 
considerably by the technique employed 
in any given laboratory in the washing 


of the isolated vegetable matter, and dif- 
ferent laboratories might have to use dif- 
ferent correction factors. 

However, with the short, rapid washing 
technique described, results are fairly ac- 
curate and consistent within one labora- 
tory. 
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@ BULLETIN ON NONISOL 

The Alrose Chemical Co., 180 Mill 
Street, Cranston, R. I., has recently issued 
a circular on Nonisol, a non-ionic ester 
type surface active agent. Among sug- 
gested uses for this product in the textile 
field are: Non-foaming wetting agent, in 
presence of salts; Dispersant and solubi- 
lizer for acetate colors and other dyes 
and pigments; Levelling agent for use 
with vat colors and direct dyes on cotton 
and rayon; Adjuvant for diazo dyes for 
use on cotton and rayon, said to improve 
color yield and rubbing fastness; Stripping 
assistant; Water soluble lubricant for 
slashing, cotton and rayon sizing; Re- 
wetting agent for Sanforizing; Scouring 
assistant; Desizing assistant; Degumming 
assistant. Copies of the bulletin are avail- 
able upon request. 


@ NEW PLASTICS LABORATORY 


Plans for a new plastics laboratory at 
its Parlin, N. J., plant were announced 
recently by Hercules Powder Company. 

The laboratory will serve as headquar- 
ters for the company’s development and 
research work on plastics, and tests will be 
conducted there on the three plastics ma- 
terials—ethyl cellulose, cellulose acetate, 
and nitrocellulose—produced at Parlin 
and at other Cellulose Products Depart- 
ment plants. Chemists at the laboratory 
will work with the company’s technical 
service men in developing new product 
applications, and in helping to find an- 
swers to the production problems of cus- 
tomers. 

The laboratory, with facilities for com- 
pounding finished plastics for testing, will 
be set up in such a way that customers 
who buy basic materials from Hercules 
can see new techniques applicable to their 
work demonstrated, and can work with 
the laboratory chemists on their pro- 
cessing problems. 

The building will centralize in one 
laboratory the chemical and mechanical 
development work being done at Parlin 
on plastics. R. L. Stern, chemical superin- 


tendent, will be in charge, with Walter 
Gloor as plastics supervisor. 

Construction of the laboratory prob- 
ably will start early in 1946. 


@ NEW OXIDANT DISCLOSED 

The Buffalo Electro-Chemical Company, 
Inc. of Buffalo, N. Y., announces commer- 
cial production of hydrogen peroxide, 
90 per cent + by weight. 

Previously a laboratory curiosity, hy- 
drogen peroxide of high concentration 
has always been considered too hazardous 
for practical use. Intensive research has 
shown that concentrated hydrogen perox- 
ide of really high purity is a stable ma- 
terial that may be handled without haz- 
ard. 

Heretofore, the only disclosure of con- 
centrated hydrogen peroxide production 
has been in connection with the im- 
portance of this material to the German 
military machine, dramatically demon- 
strated during the last year of the war 
by the launching of the Nazi V-weapons. 
Data published by the Industrial Intel- 
ligence Staff of our Chemical Warfare 
Service shows that the Germans had 
achieved large scale production of hydro- 
gen peroxide, 80-85 per cent by weight, 
after several years of intensive develop- 
ment. This material was of key im- 
portance to their entire rocket weapons 
program, etc. 

Without knowledge of the German de- 
velopment and after short but intensive 
research, Buffalo Electro-Chemical Com- 
pany, Inc. produced, in late 1944, a high- 
ly concentrated hydrogen peroxide. Ap- 
plication of modern chemical engineering 
principles and manufacturing skill has led 
to the economical production of a product 
with the requisite degree of purity. With 
disclosure recently of the details of the 
German material and manufacturing pro- 
cedures, it is claimed that it has been 
found that Buffalo Electro-Chemical Com- 
pany’s product is far superior to the Ger- 
man hydrogen peroxide with respect to 
concentration, purity, stability and safety 
in handling. 







































































The possible commercial applications 
of this material are innumerable. It is a 
highly concentrated source of oxygen— 
one gallon is said to yield over four hun- 
dred gallons of oxygen gas. 

Hydrogen peroxide 90 per cent + by 
weight is now available for peacetime de- 
velopments which are possible with this 
material. 


@ 1946 SPRING WOOLEN AND RAYON 
CARDS 

The regular editions of the 1946 Spring 
Woolen Card highlighting Colors of 
Freedom and Frappe Pastels and the 1946 
Spring Rayon Card featuring Jubilant 
Colors and Romantic Pastels have recent- 
ly been issued to members of The Tex- 
tile Color Card Association. 


@ HAGAN EDUCATIONAL PLAN 


Hagan Corporation and its subsidiaries, 
Hall Laboratories and Calgon, Inc., re- 
cently announced a broad-gauge plan to 
back members of their staff in getting 
college educations in night school which 
will serve to up-grade them in their work 
with the three companies. 

The companies will pay half the tuition 
and fees for any course the individual 
enters, and on attainment of a degree, 
will pay the other half, according to Dr. 
Everett P. Partridge, picked by President 
J. M. Hopwood to supervise the plan. 

The plan will be continued as long as 
the results justify the expenditure, al- 
though the details may be modified in 
successive years on the basis of experi- 
ence. For the year 1945-46, the procedure 
will be: 

1. Any member of the associated com- 
panies who is eligible to register for under- 
graduate or graduate courses of instruc- 
tion in a curriculum leading to a Bach- 
elor’s or an advanced degree in a field 
related to the technical or business activi- 
ties of the companies may participate in 
the plan. 

2. On presenting to the company the 
receipt for tuition and fees for any cur- 
rent course in a curriculum as noted above, 
the participant will be paid one-half of 
this amount. 

3. If, in the future, the participant suc- 
cessfully completes the required curricu- 
lum and receives a degree while still in 
the employ of the companies, he will then 
be paid the remaining half of all receipts 
for tuition and fees presented to the com- 
pany during the period from date to the 
granting of the degree. 


@ PLASTICS NEWSFRONT 


The Plastics of American 
Cyanamid Company has released the first 
issue of Plastics Newsfront, an external 
house magazine dealing with applica- 
tions of molding compounds, resin ad- 
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Victor H. Berman, President of the 
Onyx Oil & Chemical Co., Jersey City, 
N. J., who received the Honorary De- 
gree of Doctor of Laws, on September 
23rd from John Marshall College, Jersey 
City, N. J. The award was given Mr. Ber- 
man because of his interest and work in 
New Jersey civic affairs. 


hesives, and laminating resins. The new 
publication, which is printed in four 
colors, is a profusely illustrated, non- 


technical presentation of new plastic de- 
velopments and uses. Regular features 
will include “The Plastic Designer’s Cor- 
ner” and “Shop Talk,” sections which will 
be devoted to discussions of Cyanamid 
Plastics as applied to various industries. 
Copies of the magazine may be obtained 
by addressing The Editor, Plastics News- 
front, American Cyanamid Company, 30 
Rockefeller Plaza, New York 20, New 
York. 


@ TEXTILE RESEARCH SYMPOSIA 


Concident with the release from secrecy 
orders of many war materials, current 
phases of textile research will be the sub- 
ject of a series of symposia to be pre- 
sented under the auspices of the Bureau 
of Highpolymer Research of the Polytech- 
nic Institute of Brooklyn during the 
1945-46 season. 

The first session will be held Saturday, 
November 24th at 10 A.M. in the main 
building of the Institute, 99 Livingston 
Street. Two subsequent meetings will be 
held after the first of the year. Dr. Milton 
C. Harris, of the Milton Harris Associates, 
Washington, D. C., is chairman of the 
series. 

Problems of general interest to the tex- 
tile industry will be discussed and authori- 
ties on each of these problems will pre- 
sent their points of view about the present 
state of scientific knowledge and trends 
for the future. 

The first symposium will deal with the 
application of the principles of highpoly- 
mer chemistry to textile fibers from the 
point of view of those interested in tex- 
tile fibers and will point out any practical 
applications in the textile industry. 


The program for this first meeting wil] 
be as follows: 
organization in textile fibers, by Dr. A. E. 
Smith of the duPont Company; Influence 
of molecular chain length on the mechan. 
ical properties of fibers and films, by Dr, 
G. W. Seymour, of the Celanese Corpora. 
tion; Chemical Structure as related to 
properties of fibers, by Dr. Harris, 

Representatives of the textile industry 
and of research institutes and others cop. 
nected with the field of textiles are being 
invited to attend the symposia which are 
open to the public without charge. 


@ DAN RIVER CONSTRUCTION 
PROGRAM 


A $2,400,000 construction equipment 
program to increase the facilities of the 
Riverside and Dan River Cotton Mills 
Company, Inc., has been announced by 
George S. Harris, president. 

The program will provide for the con- 
struction of a new filter plant and cotton 
warehouse, the installation of new boilers 
and generators and extensive replacement 
units in the finishing plant. The new 
filter plant, which will be completed in 
the spring, will double the mills’ present 
capacity of four million gallons of water 
daily. 

The finishing machinery will be in- 
stalled gradually so as not to disturb 
present production and it was expected 
that it would take nearly a year to com- 
plete this project. 


@ P.T.1. ALUMNI DINNER 


The Alumni Association of the Phila- 
delphia Textile Institute will hold its 
first annual New York dinner at the Hotel 
Roosevelt, New York, December 14, it 
was announced today. The theme of the 
dinner will be that of general education 
in textiles, and the importance to indus- 
try of creating a reserve of technically- 
trained men and women. In addition to 
alumni, representatives of other educa- 
tional institutions and the textile trades 
will be invited to participate. 


@ DYE PRODUCTION AMPLE 


Dyestuffs are being produced today in 
ample quantities to meet all requirements 
of the textile industry, George W. Bur- 
pee, president of the General Aniline and 
Film Corporation, said recently, pointing 
out that any current shortages of finished 
textiles can not be attributed to lack of 
dyes. His own company he said is now 
manufacturing some 3,700 different dyes 
and dye intermediates. General Aniline’s 
plant at Grasselli, N. J., is producing 800 
different dyes and 700 different dye inter- 
mediates. Its Rensselaer, N. Y., plant is 
turning out 1,200 different dyes and 1,000 
different dye intermediates. 
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“With the substantial easing up of the 
dyestuff raw materials situation, which 
last summer was potentially serious, we 
have been able to maintain production 
on a very favorable basis,” Mr. Burpee 
said. “Today the demand is for a wide 
variety of dyes reflecting the consumer’s 
desire to bring color into his life wherever 
possible. Where during the war we pro- 
duced huge quantities of a relatively small 
number of dyes, today we are turning out 
a large variety of dyes and dye intermedi- 
ates to meet the demand of manufactur- 
ers of many materials which require the 
use of color both for utilitarian and style 
reasons.” 

Mr. Burpee said that American dye- 
stuff chemists and research workers were 
continuing to develop not only new dyes, 
but new and more efficient processes of 
dye making. The introduction of many 
new synthetic fibers, he said, is a challenge 
to the ingenuity of our new American 
dye industry which is being met as a 
result of our improved knowledge of the 
intricate chemistry of dyestuffs. 


@ NEW HOOKER LABORATORY 

The Hooker Electrochemical Company 
of Niagara Falls, New York, announces 
the organization of a physical research 
laboratory. The primary function of the 
laboratory is to provide physical analyses 
and controls for all phases of chemical 
work at Hooker. Application of phy- 
sical controls to research, development, 
and production are under way at the 
present time. The types of work include 
infra-red and ultra-violet spectroscopy. 





L. J. Brady 


The new laboratory is under the di- 
tection of Dr. L. J. Brady, formerly a 
Fellow at the Mellon Institute of Indus- 
ttial Research. Dr. Brady is well quali- 
fied by training and practical experience 
in work of this nature. He received his 
BS. from Utah State College of Agri- 
culture and his M.S. and Ph.D. from 
Pennsylvania State College. 


@ VICTORY LOAN DRIVE 
Howard R. Salisbury, president, Airco 


November 19, 1945 





(Photo by Bachrach) 


Elmer C. Bertolet, who has become ac- 
tively associated with the Laurel Soap 
Manufacturing Co., Inc., Philadelphia, Pa., 
manufacturers of textile processing soaps, 
oils and finishes, as of October 1. He will 
serve as Technical Director of the com- 
pany. Mr. Bertolet was formerly connected 
with the Philadelphia Textile Institute as 
head of the department of chemistry and 
dyeing. He was with the Institute for 34 
years. During the war Mr. Bertolet was 
Senior Technologist in the Textile Section, 
Research and Development Branch, Engi- 
neering Division, Jeffersonville Quarter- 
master Depot, Jeffersonville, Ind., where 
he carried on research work on mildew 
treatments, special finishes and vat and 
mineral dyed ducks. 





Export Company and chairman of the 
Chemical Industry division of the War 
Finance Committee for New York, was 
host at a recent luncheon meeting at the 
Uptown Club, attended by the 13 commit- 
teemen who have volunteered to serve 
with Mr. Salisbury in achieving their Vic- 
tory Loan quota of $60,000,000. Also, 
as guests representing the War Finance 
Committee were Robert Harsell, Victory 
Legion chairman for Greater New York 
and H. D. Nichie, Chemical Section super- 
visor. 

Mr. Salisbury, after stressing the vital 
needs and purposes of the Victory Loan 
recalled that the Chemical industry had 
achieved 150 per cent of their quota in 
the Seventh War Loan and expressed con- 
fidence that there would be no let-down in 
effort to exceed their Victory Loan quota 
by a wide margin. He then introduced 
the section’s co-chairman Harry Hufnagel 
of the Air Reduction Company who has 
been delegated to direct the plans and ac- 
tivities of the committee, whereby every 
executive and department head of more 
than 225 firms in the Chemical field will 
be contacted personally. 

Mr. Nichie, section supervisor will co- 
ordinate the work of the committeemen 
throughout the drive. 

Mr. Harsell explained that the Victory 
Legion is an organization of business men 
and women whose purpose is to stimulate 
investment in the $1000 E-bonds. The 
qualification for membership of the Vic- 
tory Legion is the purchase of at least 


one $1000 E-bond or the obtaining of 
subscriptions for five or more. 

The members of the committee who 
will work under Mr. Salisbury’s direction 
are: J. A. Brady of Airco Export Corp.; 
R. H. DeGreeff of R. W. Greeff Co., Inc.; 
F. C. Gens of R. T. Vanderbilt Co.; 
George F. Handel of Cincinnati Chemical 
Works; Stanford L. Hermann of Apex 
Chemical Co.; Albert M. Kahn of Con- 
solidated Products Co.; Milton F. Martin 
of U. S. Industrial Chemicals; Ransdell 
Matthews of Merchants Chemical Co., 
Inc.; W. F. Reich of Carbide & Carbon 
Chemicals; Charles M. Richter of Pharma 
Chemical Corp.; George Seaman of Air 
Reduction Sales Co.; W. C. Shallcross of 
Solvay Sales Corp.; A. T. Wingender of 
General Dyestuff Corp. 


@ JOIN SONNEBORN 


Lt. Charles Fickinger, until recently 
with the Chemical Warfare Division of 
the Army, and Edwin P. Johnstone, re- 
search chemist, have been appointed to 
the field technical staff of the Textile 
Chemicals Division of L. Sonneborn Sons, 
Inc., New York, it was announced by S. 
G. Slavin, sales manager of the division. 

Lt. Fickinger, who prior to joining the 
Army nearly four years ago was New 
England representative for the company, 
rejoins the Textile Chemicals Division as 
technical representative Covering Georgia, 
Alabama and Mississippi, with head- 
quarters in Chattanooga, Tenn. 

Mr. Johnstone, a graduate of Lowell 
Textile Institute and former technical 
representative for the American Cyanamid 
& Chemical Corp., joins Sonneborn as 
technical assistant in Western New Eng- 
land where he will work in conjunction 
with the Textile Chemicals Division’s New 
England district manager, Robert Ficking- 
er. Mr. Johnstone’s wide experience in 
textile mills includes nine years as chief 
chemist of the Farr Alpaca Co., Holyoke, 
followed by three years at the Stamford 
Research Laboratory of American Cyan- 
amid Co. He was also with the United 
Merchants Laboratory, New York, as a 
research chemist. 


@ NEW CALCO BULLETIN 


Calco Technical Bulletin No. 770, en- 
titled “Microscopical Techniques for the 
Study of Dyeing,” has been recently made 
available. In the number of years that 
microscopy has been in use at the Calco 
Chemical Division, American Cyanamid 
Company, many techniques have been 
developed for the study of dyeing. In 
order that some of these may be used more 
widely, it was decided to make available 
to industry and research the results of 
may years’ work carried on in this field. 
The text is supported by many descrip- 
tive illustrations of the equipment now in 
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use as well as views of the Calco labora- 
tory itself. It also covers the various 
techniques in the preparation of micro- 
scopical cross-sections and describes fair- 
ly completely the methods of color photo- 
micrography, supported by illustrated 
colored plates. 


A copy of this bulletin may be obtained 
from your Calco representative or by ad- 
dressing your request c/o Advertising De- 
partment, Calco Chemical Division, Amer- 
ican Cyanamid Company, Bound Brook, 
New Jersey. 


@ TEXTILE DIVISION, DEXTER 
CHEMICAL 


The Textile Chemical Division of the 
Dexter Chemical Corporation is expected 
to be functioning fully by the first of the 
year under the guidance of Joseph B. 
Evans as Director of Sales and Sidney 
M. Edelstein as Technical Director. 

Activities in this new department have 
been going on for some time, utilizing 







the fully-equipped research and control 
laboratories and the up-to-date process- 
ing equipment of the Dexter Corpora- 
tion’s plant at 819 Edgewater Road in New 
York City. 
sentatives 


By January first, sales repre- 
will be visiting the textile 
trade throughout the country to promote 
the complete line of textile-processing 
chemical products developed by the divi- 
sion’s laboratory staff. Several of these 
products are already in wide use in tex- 
tile plants among them being “Kopan,” 
a permanent cellulose finish and “Dype- 
nol,” a mercerizing penetrant. 

Mr. Edelstein, a graduate of M.I.T., 
has been connected with Hart Products 
Corporation as Director of Research and 
prior to that had extensive executive ex- 
perience in the textile industry. Several 
chemical products, largely used in the 
textile world, are the invention of Mr. 
Edelstein. 
nected with 


Director of Sales Evans is con- 
the Celludye Corporation 
and, after the first of the year, the Cellu- 
dye Pigments will be distributed ex- 
clusively by the Dexter Corporation. 


@ NEW |. S. & E. PRODUCTS 

The I. S. & E. Co., Inc., (formerly Ip. 
dustrial Sales and Engineering Company) 
have three products of interest to the tex. 
tile industry, Formula 202, Formula 25 
and Formula 252. 

Formula 202 is a chemical agent to 
make textiles moth-resistant and flame. 
resistant. Non-toxic and non-injurious to 
the skin, it is stated that it will not harm 
or change the color of fabrics upon which 
it is used. Formula 251 (“Glory B”) js 
an all-purpose fabric cleaner that is said 
to add a moth-resistant chemical to the 
fabric as it cleans. “Glory B” can also 
be used to clean leather, tile and painted 
surfaces. 

I.S.E. Formula 252 is a combination 
cleaner, moth-resistant and flame-resistant 
chemical agent. It is claimed that ex. 
cellent results are obtainable with it on 
all types of fabrics. 

For more complete information about 
these products, write: I. S. & E. Co., Inc, 
4031 Goodwin Avenue, Los Angeles 26, 
California. 
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The rate for “Position Wanted” advertisements in this column 
is 2 cents a word—with a minimum of 50 cents per insertion. 
For all other types of advertisements—i.e., help wanted, machinery 
or supplies for sale—the rate is $6.25 per column inch or less 
per insertion. 








POSITION WANTED: As dyer or to take charge of 
laboratory, 20 years practical experience on Rayons, 
Acetates and Silk for men’s wear or hosiery decorations. 


Box 772. 


POSITION WANTED: Colorist 10 years experience in 
dyeing and printing. Also experienced in the application 
of resins and pigments to textiles. Desires position with 
progressive firm either in sales or technical field, Box 773. 





POSITION WANTED: Hosiery Chemist and Colorist 
with several years experience on formulation research and 
production. Box 774. 


POSITION WANTED: Textile Chemist, Army Officer 
honorably discharged, desires employment with future. 
B.S. Degree, age 31, married, 34% years’ laboratory expe- 
rience; matching colors both dyeing and printing, analysis 
of oils, sizes and chemicals, testing cotton and rayon cloth 
and yarns. Box 767. 

Two or Three 
For mar- 


WANTED: ORGANIC CHEMIST: 
Years’ Industrial Research experience desirable. 
ket development work with expanding chemical manufac- 
Will New York 


Position involves close contact with customer laboratories 


turing company. work out of office. 
and considerable traveling in New England, New York 
and New Jersey areas. Give complete details of educa- 


tion, experience, and salary desired in first letter. Box 768. 
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WANTED: Dyestuff Salesman to sell rayon dyestuffs 
in the Metropolitan area. Prefer a man with previous 
experience in such selling and in dyehouse operation. Send 


complete statement of qualifications and salary desired. 
Box 769. 





WANTED: Laboratory type, single package dyeing ma- 
chine and extractor. Box 776. 


CONFIDENTIAL EMPLOYMENT SERVICE — We 
invite correspondence (confidential) with Dyers, Chem- 
ists, Colorists, Superintendents, Master Mechanics, Office 
Managers, and others seeking positions and with employers 
make 
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3oston, Mass. Over forty-five years in 


seeking high-grade men to fill vacancies or to 


replacements. Charles P. Service, Inc., 
Washington St., 


business. 


Raymond 


POSITION WANTED: Graduate textile chemist four- 
teen years experience overseer of bleaching, dyeing and 
preshrinking high grade underwear. Desires connection 


_with textile mill manufacturing high grade knit goods. 


Box 777. 

WANTED: Finishing Supervisor, Rayon and Cotton Ex- 
perience; Technical education, and some practical expetl- 
ence in managing a finishing plant. Fine opportunity tor 


capable man. Box 778. 


GUSTAVUS J. ESSELEN, INC.—Has an opening with 
more than average future prospects for a chemist or chemi- 
cal engineer with industrial experience, at least part of 
which has been in the textile, rayon or regenerated cellulose 
industries. 857 Boylston Street, Boston 16, Mass. 
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